We analyse the momentum and contrarian effects of stock markets in Brazil, Russia, India, China and South Africa (BRICS) using accounting data. The five markets show different characteristics with the Indian market having the strongest momentum effect. Stock markets in China and Brazil show significant short-term contrarian profit and intermediate to longterm momentum profit while South Africa shows short-term momentum effect and intermediate to long-term contrarian effect. The Russian stock market reveals largely insignificant momentum portfolio returns. We also find evidence that the contrarian profits in South Africa and China are caused by relatively high loser returns while positive momentum profit in India results from relatively high winner returns.
Introduction
Empirical evidence shows that short and long-term reversal effects, as well as medium to long-term momentum effects, appear not only in the U.S. stock markets but also in other developed countries (Schiereck et al, 1999) . However, studies for the emerging markets are scarce. Furthermore, prior studies have yielded mixed results. For instance, Chang et al, (1995) document that abnormal returns can be achieved by applying contrarian strategy in the Japanese and Korean markets. Hameed and Ting (2000) find a positive statistical reversal effect in the Malaysian market which supports the market overreaction hypothesis.
Nevertheless, Hameed and Kusnadi (2002) and Griffin et al (2005) find no momentum effect in the Asia and Pacific region (Taiwan, Singapore, Korea, Hong Kong, Malaysia and Thailand).
Most momentum studies in emerging economies have focused on the existence and formation mechanism of momentum profits (Okunev and White 2003; Marshall and Cahan, 2005) , and have used short holding periods (Hon and Tonks, 2001; Forner and Marhuenda, 2003) . The narrow focus and short window in these studies leave some gap in their findings.
This study has three main objectives: (1) Examine the existing literature on momentum strategy particularly in emerging markets; (2) Based on Jegadeesh and Titman (1993) methodology, investigate if momentum or reversal effect arises in emerging markets, especially in Brazil, Russia, India, China and South Africa (BRICS), and identify the characteristics of momentum or contrarian profits in these countries. These five countries are considered to be fastest growing economies in the world and are projected to be wealthier than most of the developed economies by 2050 (World Bank, 2006) ; (3) Compare and contrast the results with the previous findings and explore the sources of momentum or contrarian profits in the BRICS economies.
Our study contributes to the existing literature on momentum and contrarian strategies in the following ways: (1) In contrast with previous studies, longer holding periods are considered.
Previous research (Jegadeesh and Titman, 1993; Conrad and Kaul, 1998, and Liu, Strong and Xu, 2003) has tended to consider a special time slot, for example, quarterly basis which inadvertently does not fully capture the elasticity of momentum and contrarian strategies. We extend the holding period to a monthly basis from month 1 to 12 thereby allowing the trend of momentum or contrarian profit to be observed with the increasing holding period. In addition, we use a longer time span (January 2003 to December 2013 and an enlarged 3 sample size. (2) Our study focuses on the BRICS economies which, taken together, play a significant role in the global financial industry and have more comprehensive stock exchanges compared to other emerging markets, such as Mexico, Indonesia and Turkey. To the best of our knowledge, our study is the first to simultaneously compare the contrarian and momentum effects for the BRICS markets. While some studies, such as Claire and Thomas (1995) ; Jostova et al (2013) and Chen et al (2015) , have focussed on specific markets, empirical research on these five markets is limited.
The remainder of this paper is organised as follows: Section 2 introduces the theoretical background including discussion of relevant evidence and some common stock market anomalies in light of the contrarian and momentum literature. Section 3 provides discussion of data sources, methodology and hypotheses which characterise the measures of stock return and set up portfolios. Section 4 presents the empirical results for each of the emerging markets with discussion of the potential sources of momentum and contrarian profit. This breaks down into three parts: (1) winner portfolio's performance; (2) loser portfolio's performance; and (3) momentum strategy performance. Section 5 is the conclusion and recommendations.
Theoretical background and literature
An increasing number of empirical studies prove that future stock price movements are predictable from past stock return patterns, and investors may decide on future trading strategies based on momentum or reversal according to the stocks' past performance. The current study is premised on the Random Walk Hypothesis and the Prospect Theory.
The Random Walk Hypothesis argues that stock market prices evolve according to a random process and therefore cannot be predicted. This theory is supported by the efficient-market hypothesis (Fama, 1970) .
The Prospect Theory argues that people make decisions based on the potential value of losses and gains rather than the final outcome, and that people evaluate these losses and gains using certain benchmarks (Kahneman and Tversky, 1979) . The theory describes the decision processes in two stages: editing and evaluation. During editing, outcomes of a decision are based on set of efficient rules. People decide which outcomes they consider satisfactory; set a benchmark, and then consider lesser outcomes as losses and greater ones as gains. The 4 editing phase aims to alleviate any cognitive bias (Tversky and Kahneman, 1986; 1992) .
During the evaluation stage, individuals tend to derive satisfaction based on the potential outcomes and their respective probabilities, and then choose the alternative having a higher satisfaction. As noted by Ouzounis et al (2009) , portfolios can generate different results depending on the method applied.
We argue that no momentum profit can be acquired where future prices cannot be predicted from analysing past events as they follow the Random Walk Hypothesis. In fact, there is evidence to suggest that under reaction to earnings announcement can trigger momentum in the short run while delay by analysts in responding to good news creates opportunity for contrarians to earn abnormal returns (Wu and Lin, 2013) . Consequently, winner-loser portfolios will generate zero profit, as investors are more risk-averse towards earnings but more risk-seeking towards losses. Thus, our argument is further supported by the Prospect theory which posits that investors close their positions when they earn a little profit but will not quit when they are making losses. Investors keep the losers and sell the winners. Our study demonstrates that all relevant information is always incorporated and reflected on stock prices, such that arbitrage is minimised. Yet, some studies show that mean-reversion and overreaction can generate the momentum effect (Kang et al, 2002; Biglova et al, 2004) .
Chui, Titman and Wei (2010) and Hameed and Kusnadi (2002) were the first to analyse the profitability of momentum strategies in eight and six Asian countries (Hong Kong, Indonesia, Japan, Korea, Malaysia, Singapore, Taiwan and Thailand), respectively, from 1975 to 2000.
They find weak and insignificant momentum effects in Japan; in particular, it was not valid in either Korea or Indonesia. In order to compare the magnitude of the momentum effect, Griffin et al (2005) examine countries from Africa, America, Asia and Europe and report that Asian countries exhibit the lowest momentum effect.
Studies by Cheng and Wu (2010) and Habib and Hasan (2012) on Hong Kong stock market and Karachi Stock Exchange of Pakistan, respectively, indicate that momentum effect is low and insignificant for Asian countries. This could be explained by the differences between the Western and Asian countries in terms of exchange, culture and institutions (Nnadi, 2015) .
Although there is only very low momentum effect in both researches, they show positive profitability of momentum strategies. The results are consistent with Hameed and Ting (2002) and Griffin et al (2005) .
Stock Market Anomalies
Book-to-market: This can be a good measure of predicting future stock returns. Fama and French three-factor model (1993) considers book-to-market (apart from leverage, size and earnings/price and average stock returns) to establish existence of a positive relationship between beta and stock returns. Our study finds further evidence that size and book-to-market have a significant effect on stock returns.
Size: Some previous studies have shown that large firms experience lower risk-adjusted returns than small firms (Banz and Reinganum, 1981; Roll, 1981; Edmister and James, 1983) Similarly, Chen (2003) confirms that portfolio formed by size, book-to-market and dividend yield can be used to decide investment strategies and there is certainly a profit margin in choosing stocks with in-favour or out-of-favour characteristic. We argue that small firms with more frequent trading will exhibit higher stock return.
Contrarian:
We argue that price reversal is closely related to the price momentum which supports the claim by Debondt and Thaler (1985) that when the length of the formation period and the holding period is between 3 to 5 years, the performance of the winner portfolio will be significantly worse than the loser portfolio. Other studies (Clare and Thomas, 1995; Dissanaike, 1997) have established evidence of a reversal effect over a two year period but not significant over a three year period. The reversal effect is a manifestation of the size effect. Some have argued that that contrarian emanates from wrong estimation by stocks analysts. For instance when low (high) analysts' expectations of future long term growth subsequently outperform (underperform) the market (Simon and Nowland, 2015; La Porta, 1996) Calendar effect: Previous studies have established evidence indicating that declining stocks trade more frequently in December than better performing stocks and there are excess returns from trading the poor performing stocks in January (Dyl and Maberly, 1992; Roll, 1983) . Keim (1983) examines the relationship between abnormal returns and market value (size) and concludes that the relation is more pronounced in January where almost 50% of the size effect happens; same result has been established in Australia (Brown, Keim, Kleidon and Marsh, 1983) .
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Notwithstanding mixed results on momentum profits, there have been limited studies investigating the presence or absence of momentum effects in the emerging economies. Thus, this study is largely motivated to provide empirical evidence comparing or contrasting the existing literature. We apply the zero-cost trading strategy (Jegadeesh and Titman, 1993) , which involves buying the past winners and selling the past losers, and long-term coverage (11 years) across the emerging BRICS economies.
Data, methodology and hypotheses
The data used in this study is for the emerging markets of BRICS, obtained from Reuters and Daily closing prices are obtained and adjusted for dividend distribution and capital adjustment. There were a total of 3340 firm observations which were initially obtained from DataStream for the five emerging markets. However, stocks with less than 12 months trading history were excluded from the sample. This is to ensure that small and illiquid stocks or bidask bounce effects do not affect the validity of the results (Pathirawasam and Kráľ, 2012) .
High volatility which is usually common in small and illiquid stocks may incur a bias against the significance on momentum profits 1 . Similar adjustment is made by Lehmann (1990) , Jegadeesh and Titman (1993) , Chan et al. (1999) , Chui et al (2003), and Griffin et al (2005) .
Ouzounis et al (2009) find that portfolios can generate different abnormal returns depending on the methodology employed. Any approach, however, must exhibit a hybrid which is useful in achieving high forecast accuracy and therefore better returns (Kuma and Thenmozhi, 2014) . Delisted stocks are also included in the sample for the purpose of solving survivorship bias problems as the results of the study tend to skew higher (Kothari, Shanken and Sloan, 1995; Chui et al, 2003) . This yields a total sample of 3283 firms in the study.
The sample securities are ranked in ascending order on the quarterly basis of their past mean return: 3, 6, 9 and 12 months. Ten evenly-weighted portfolios are then held for 3, 6, 9 and 12 months which give a total of 16 investment strategies. We use the price momentum strategy for three reasons: first, most of the empirical results are reported using trading rules which are based on past prices. Second, a more powerful and prolonged effect can be found by using the price momentum strategy compared to earnings momentum strategy and thirdly, many studies examining the momentum effects are inspired by the approach of Jegadeesh and Titman (1993).
Momentum portfolio can be formed by the difference between the return of loser portfolio and the winner portfolio (W-L) in the holding period. In order to test whether these momentum profits are significant, t-tests are carried out for each winner-loser portfolio in these five emerging markets: If the null hypothesis is not rejected, both the winners and losers will have the same average returns in the holding period. The alternative hypothesis is that momentum profit on the W-L portfolio is significantly different from zero. If the null hypothesis is rejected (i.e. the alternative is true) then the winners will have higher returns than the losers in the holding period. The weak form of the efficient-market hypothesis (EMH) will also be rejected assuming that are no transaction cost incurred. Hence, investors can earn abnormal profits from studying past stock price trends and we can conclude that the momentum effect is significant in particular country. H2 = winner and loser portfolios will perform inertia in a certain time period. H3 = price reversal is likely to appear in loser portfolio L than in the winner portfolio W.
The t-statistic can be computed to show the significance of the mean return as: strategies, the average monthly returns for winner portfolio, decile 2 to decile 9 portfolios, loser portfolio and winner-loser portfolio, and the t-statistic for the winner-loser portfolio.
The results are significant if the mean returns are statistically different from zero at 10% (t>1.644), 5% (t>1.96) and 1% (t>2.326) levels, respectively. The results are further illustrated graphically using the returns of winner, loser and momentum portfolios for each of the five emerging markets. We discuss the results of each market in turn.
Empirical results for the Brazilian stock market and performance of winner and loser portfolios
The first column of [Insert Table 1 here]
Figures 1 and 2 show the loser and winner portfolios performances respectively. They have a similar trend in abnormal returns as there is low variance for the returns of each of the strategies formed in the past 1, 3, 6, 9 and 12 months. Both portfolios yield similar returns and the majority lies between 1.5% and 3% respectively. Hence, the loser portfolios in
Brazilian market yield a relatively high return as loser portfolios are assumed to have lower return than the market average. Figure 1 shows that portfolio S(3,3) yields the highest returns (2.93%) among all the combinations while portfolio S(3,12) yield the highest returns (3.14%) as shown in Figure 2 (winner portfolio). The loser portfolios do not continue to earn high returns within the increasing holding period, as the reversal period starts from 3 months. The general trend for winner portfolios is going upward which shows that the inertia of winner portfolios lasts longer than the loser portfolios; the reversal effect is more appealing in loser portfolios. This indicates that the market has different reaction towards winner and loser portfolios and supports the Random Walk Hypothesis. Table 2 reports the results for the Russian stock market and shows that the majority of the momentum portfolio returns are insignificant while only portfolios S(3,2), S(6,2) and S(12,2) have statistically significant momentum effect. Portfolio S(6,2) yields the highest significant return with 1.39% (t=1.7692) whereas portfolio S(3,2) yields the lowest significant return with 0.41% (t=1.8830). The returns of both these portfolios are only significant at the 10% significance level which is quite weak. The weak-form of EMH is hardly to be rejected in the
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Russian stock market as neither the momentum nor the contrarian effect is significant. The profitability of winner, loser and momentum strategy is higher with shorter formation and holding periods.
[Insert Table 2 here]
The average monthly returns for loser, winner and momentum portfolios of the Russian stock markets are represented graphically in Figures 4, 5 and 6 respectively. Figure 4 shows the patterns of loser portfolios which are formed in the past 1 to 12 months. The returns for the loser portfolios are high in the Russian market which majority lying between 4% and 6% and the highest return yield is 6.09%. Figure 5 shows four flat lines representing winner portfolios formed from the past 3, 6, 9 and 12 months, majority of the yield return between 2% and 3% and the highest return yield is 7.29%.
The majority of the loser portfolios returns decline over the 12 months holding period which
shows that the inertia of loser portfolios lasts longer than winner portfolios. Table 3 presents the results of the Indian stock market and shows that the returns for the loser portfolios, winner portfolios and momentum portfolios are all positive and statistically significant when implementing the 60 strategies. The t-values are all above 1.96 which means that null hypothesis of zero momentum profit on the winner-loser portfolio is rejected. The weak-form of EMH is also rejected in the Indian stock market.
Portfolio S(1,1) yields the highest returns with 2.98% (t=14.3742) among the 60 strategies whereas portfolio S(12,10) yields the lowest returns with 0.0099 % (t=7.6939). Both portfolios'
returns are significant at the 1% significance level. The overall results are consistent with previous studies (Griffin et al., 2003; Chui et al; 2010; Sehgal and Jain, 2011; Ansari and Khan, 2012 ) and higher than Sehgal and Balakrishnan (2002) who document the momentum return of 1.26 percent by using 12 months formation and holding period.
The positive momentum profits largely contribute to the winner portfolios since the returns for winner portfolios are exceptionally high which nearly double the returns for loser portfolios.
There is some probability that winners underreact more than losers in the market. This characteristic is in conformity with the behavioural model where investors overreact to particular incidents and underreact to public information signals. Our finding shows that momentum profit decreases when both formation period and holding period increase (Hon and Tonks, 2001; Jegadeesh and Titman, 1993; Sehgal, Jain, la Morandiere and Porteu, 2013 ). This gives a signal that the momentum profit in the Indian market may be due to its trending trajectory as India is a rising market in the global economy. This may favour momentum strategy. In fact, momentum strategy works when markets are trending upward and fails and may deliver negative returns when markets are trending downward (Naranjo and Porter, 2007; Urrutia and Vu, 2004) .
[Insert Table 3 here] respectively. The highest loser return is 2.2 percent with portfolio S(12,2). The pattern for the winner portfolios is in good order as returns are diminishing in the ascending order of the formation period. For example, the overall returns of 1 month formation portfolio is higher than that of 3 months formation portfolio and 3 months formation portfolio is better performing than the 6 months formation period, and so forth. The returns of the winners decline inertly but they earn relatively higher returns than the losers.
Portfolios S(1,1) yields the highest winner returns with 4.31 percent. The pattern of the momentum portfolios is similar to that of the winner portfolios but is more diverse than winners. This can be explained by the reversal effect when the formation period increases.
Our finding shows that the inertia of the winner portfolios lasts longer than that of loser portfolios, thus there is price reversal in loser portfolios which is consistent with the Random Walk Hypothesis.
[Insert Figures 7, 8 and 9 here]
4.4. Empirical results for the Chinese stock market and performance of winner and loser portfolios Table 4 reports the results of the Chinese stock market and shows that the returns for the loser portfolios are positive when implementing the 60 strategies. Surprisingly, there are negative returns in the winner portfolios which are formed in the past 1 and 3 months as they do not continue to generate positive returns after holding periods. Only portfolios S(9,8), S(9,9), S(9,10) S(9,11) and S(9,12) have statistically significant momentum profits. Portfolio S(9,9) yields the highest returns with 0.15% (t=3.1429) among the 60 strategies whereas portfolio S(6,1) yields the lowest returns with -1.43% (t=2.5378). Both portfolios' returns are significant at the 1% significance level. The results also show that 30 strategies which are formed in the past 1, 3, 6 and 12 months generate statistically significant contrarian profits. One of the special features in Chinese market is that short sales are prohibited. Also the market is formed of many unsophisticated individual investors. Barberis et al. (1998) and Hong and Stein (1999) argue that momentum effect arises when the market is slow to renew or disseminate information. Investors hence overreact to special events (Nnadi, 2015) and underreact to any public announcement on market information.
[Insert Table 4 here]
The average monthly returns for loser, winner and momentum portfolios for the Chinese stock markets are represented graphically in Figures 10, 11 and 12, respectively. Figure 10 shows the patterns of loser portfolios, which are formed in the past 1 to 12 months. The returns decline significantly in the first 6 months but are steady in the latter 6 months and majority of the losers yield below 1 percent returns. Portfolio S(6,1) yields the highest returns (1.99%) among all the combinations.
13 Figure 11 shows that the patterns of winner portfolios vary greatly from portfolio to portfolio.
Portfolio S(9,1) yields the highest returns (1.41%) among all the conjunctions. Two strategies with the formation period 1 and 3 months have negative returns until the holding period increases to month 8. The result indicates that the winner portfolios perform worse than the losers. Figure 12 shows strategies with formation period of 1, 3, 6 and 12 months do not develop positive returns and are insignificant. Only formation period of 9 months acquire statistically positive returns after holding for five months. However, the momentum returns decrease with the increasing holding period, which supports the prospect theory assertion that individuals tend to derive satisfaction based on the potential outcomes and their respective probabilities. [Insert Table 5 here]
The average monthly returns for loser, winner and momentum portfolios for the South African stock markets are represented graphically in Figures 13, 14 and 15 respectively. 
Conclusion and recommendations
The aim of this study is to investigate the nature of momentum or reversal effect for the five emerging markets: Brazil, Russia, India, China and South Africa. Sixty momentum strategies are constructed by investing in the past 1, 3, 6, 9 and 12 months and holding from periods of 1 -12 months. Our study imposes one month time-lag as monthly data is considered in all samples and the results are compared in each of the emerging market.
Our findings indicate that China shows significant short-horizon contrarian profit as well as significant intermediate to long-horizon momentum profit. This finding supports the existence of prospect theory in the Chinese stock market. The highest momentum return in Chinese market is portfolio S(9,9) which yields 0.15% in return. This return, however, is not high enough to conclude that momentum strategy is feasible in the Chinese market. The portfolios of the other BRICS markets provide evidence of the Random Walk Hypothesis.
Brazilian market performs better in terms of momentum profit although the returns are low.
Portfolio S(9,11) earns the highest return (0.82%).
The majority of the momentum portfolios in South Africa show reversal profit with the lowest return of -1.76%. These returns are high and strong which indicate that investors can earn abnormal profit from the South African market and Russia has neither momentum nor contrarian effect in its stock market. The Indian stock market, however, shows notably the results with all 60 strategies showing highly significant momentum returns. We find no 15 evidence that bid-ask spread affect the significance of the short-term contrarian profits in Chinese and Russian stock markets but the remaining three markets generate spurious momentum without when no time-lag added when building the portfolios.
We find weak evidence to support some level of efficiency for the years 2003 to 2013 in the Russian market and reject the null hypothesis of zero momentum in the remaining four markets. Therefore, weak-form EMH cannot be held, as there are opportunities for arbitragers to extract abnormal returns from Brazil, India, China and South Africa. The findings indicate that the inertia of the winner portfolios lasts longer than loser portfolios which are more prone to price reversal which are identical to the behavioural financial theory. Table 1 reports average monthly returns for 60 momentum strategies from January 2003 to December 2013 in Brazilian stock markets. Each stock which is ranked and arranged into 10 equal deciles in the light of the past 1, 3, 6, 9 and 12 months and is simultaneously held for 1-12 months. Winner (loser) portfolio is the top (bottom) deciles marked as Winner (Loser). The difference between the two portfolios is the momentum portfolio, marked as Winner-Loser. For each of the 60 strategies, the average monthly returns for winner portfolio, decile 2 to decile 9 portfolios, loser portfolio and winner-loser portfolio, and the t-statistic in bracket for the winner-loser portfolio. T-statistics in brackets. All portfolios are significance at 1% level Table 2 shows average monthly returns for 60 momentum strategies from January 2003 to December 2013 in the Russian stock market. Each stock which is ranked and arranged into 10 equal deciles in the light of the past 1, 3, 6, 9 and 12 months and is simultaneously held for 1-12 months. For each of the 60 strategies, the average monthly returns for winner portfolio, decile 2 to decile 9 portfolios, loser portfolio and winner-loser portfolio, and the t-statistic in bracket for the winner-loser portfolio. T-statistics in brackets. *significant at the 10% significance level T-statistics in brackets. All portfolios' returns are significant at the 1% significance level. Table 4 is the average monthly returns for 60 momentum strategies from January 2003 to December 2013 in Chinese stock markets. Each stock is ranked and arranged into 10 equal deciles in the light of the past 1, 3, 6, 9 and 12 months and is simultaneously held for 1 -12 months. For each of the 60 strategies, two major statistics are shown: the average monthly returns for winner portfolio, decile 2 to decile 9 portfolios, loser portfolio and winner-loser portfolio, and the tstatistic for the winner-loser portfolio are shown. Table 5 reports the results of the average monthly returns for 60 momentum strategies from January 2003 to December 2013 in Johannesburg Stock Exchange. Each stock which is ranked and arranged into 10 equal deciles in the light of the past 1, 3, 6, 9 and 12 months and is simultaneously held for 1 -12 months. For each of the 60 strategies, the average monthly returns for winner portfolio, deciles 2 to 9 portfolios, loser portfolio and winner-loser portfolio, and the t-statistic for the winner-loser portfolio are presented. 
